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CUSHIONED HOUSEHOLD LINER 
Field of the Invention 

This invention relates to sheet material usable by a consumer to protect surfaces and more 
particularly to a smooth, waterproof, cushioned sheet material with a decorative top surface and a 
5 continuous foam bottom surface. 

Background of the Invention 

Consumers use a wide variety of sheet materials in and around the home as a lining or 
underlayment. Typical applications include kitchen shelves, kitchen drawers, dresser drawers, and 
cabinet drawers. Decorative paper liners have been used for many years. These liners have patterns 
10 printed on one side. They are cut to shape by the consumer and placed where desired. Some paper 
liners include an adhesive backing to hold the liner in place. Plastic sheet materials have also been 

used in this application. 

Foam plastic liners have also been available to consumers. One popular foam plastic liner 
consists of a loosely woven fabric scrim with a foam polyvinyl chloride coating. This material is 

15 non-continuous in that the openings between many of the adjacent scrim fibers remain open after 
the application of the foam. The foam has non-slip characteristics but is not an adhesive. These 
products provide cushioning. A variation of this product includes a top layer comprised of a smooth 
decorated continuous plastic sheet. However, these sheets are not truly flat and smooth in that they 
are adhering to a bumpy foam coated scrim cushioning layer. Such products arc available from a 

20 number of sources including Manco, Inc. of Avon, Ohio and are described in patents including 
Hawley, et al. 6,130,174 and Hawley, et al. 6,221,796. 
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AU of these above-descnbed produc,s .nclude some negative aspects. Paper or pias.ic shee, 
she ,f Uning carr shde around on a surface and do no. prov.de cush.on.ng. Adhesive paper or p,a,ic 
sheif hners mus, be carefufly positioned in instaUation. Sonre, after being left in piace for an 

5 cus b,o„,ng. However, in so m e app.ications plas.icizers in .he foam can mar a surface or become 
stick y. The top surface of some products is no, flat and smoofln bu, rather bumpy. Moreover, some 
products sometimes curl rather than laying flat. 

A smooth cnsmoned tiner .aminate is proposed in U.S. paten, 5,854,44 ,0 Haw,ey. Tha, 
pa,en, describes a non-shp, non-adhesive .iner bav.ng a continuous decorative piast.c shee, top, a 
10 „en flbers .ntermed.ate sheet and a continuous uniform foan, p,asuc cushiomngbonom iayer. 
I It is a tte ee component structure. DifficuKes in gen,n g ,he Hner to .ay flat as opposed to ending a, 
the edges have been encountered. 

Summary of the Invention 

U is ,he principa, object of the present invention ,o provide a shee, materia! overcom,ng the 
above-referenced negative aspects which is non-slip, non-adhesive, provides a sntooth continuous 
top surface, does not curl, and is inexpensive to manufacture. 

,» is another object of the ptesen, invention ,o provide a shee, materia, .met having an upper 

• mlnrftil and smooth, and a lower surface providing non-slip 

surface which is pleasing in appearance, colorful and smoom, 

characteristics which will not mar underlaying surfaces or exude plasticizers. 
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U is anchor o bj ec, of .he present invention to provrde a she,f hner which is .expensive ,0 
manufacture and which can be easily cu, to size and installed by the consumer. 

„ is yet another o bj ec, of .he present invention .0 prov.de a shelf liner which is non-slip, 

will not mar underlying surfaces, and is 



non 



-adhesive, provides cushioning for the consumer, 



substantially water resistant. 

„ is yet another objec, of.be presen. inven.ion to provide a method of martufacmring a shelf 
Hner minimizing manufacbrnng steps and resulting in a uniform pleasing product. 

„ is another objec, of me invention .o provide a process of manufacumng a shelf liner wh,ch 
minimizes manufacturing steps and components. 

„ accordance with the presen, ,nven,ion, there is provided a she.f hner produe, comprised 
of a , ban p,as,ic, continuous sbee, ma.eria, ,op ,o wb,ch a piasrie foam layer is diree.ly adhered. 

Further in accordance with me invention, the foam layer provides a non-slip characteristic 
without the use of adbesives. When ligh.ly placed on a surface, t. can be picked np and moved. 
When pressed down, it will generally not slide laterally. 

Sdn further in accordance with the invention, .he foam layer is fabricated without the nse of 

plasticizers. 

Ye. further in accordance with the invention, a process of manufacturing a shelf liner is 
provided comprise me steps of printing a p.astic ,„p sheet, app.ying an aqueous dispersion of 

foam layer. 
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Still further in accordance with the invention, the foam layer and the shelf liner product are 
resilient, flexible, have a non-slip bottom surface, are not prone to curl and lay flat. 

Brief Description of the Drawings 
The invention may take physical form in certain parts and arrangements of parts. A preferred 
5 embodunent of which will be descnbed in detail in the specified and illustrated in the 
accompanying drawings which form a part hereof and wherein: 
FIGURE 1 is a side view of the present invention; 

FIGURE 2 is a side view of the second embodiment of the present invention; 

FIGURE 3 is a schematic diagram of a method and apparatus for making the embodiments 

10 shown in Figures 1 and 2; 

FIGURE 4 is a schematic detail of the curing oven seen in Figure 3; and, 

Figure 5 shows, schematically, a film 12 as used in the sheet materia, of Figures 1 and 2. 

Description of the Preferred Embodiments 

Refemngnow,omedrawmgswheremtheshowingsaremadefor.hepun>osesofillusha.ing 

,5 preferxedembodimentsoftheinventiononlyandnotforpurposesoflimitingsame.Figure i shows 
a sheet materia, 10 suitable for use as a shelf liner or the like. The layers are showm in an 
exaggerateddepth for purposes of film abou, 3 mils (0.076 millimeters) thick. Preferably the film 
,2 is apo.yo.efin film. A polypropylene film .2 is most preferred. A homopo.ymer po.ypropylene 
is preferred by appropriate copolymers may be used. Such polypropylene films arc commercially 

20 available from a number of sources including Nan Ya Plastics Corp. of Taipei, Tatwan with an 
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affiUate in Lake City, Sou* Carolina. Moreover, .he polyp.opylene film, and other appropnare 
films ean he speeified with skin charac.ens.ies. The skin characterises can he ,he same on horh 
sides of ,he fihrr or different front one srde of the film to the other. Skin charac.ens.ies are no, the 
r esu,t of a coating, ha. are snrface charac.ens.ies achteved hy corona treatment, .mpregmatton of .he 
film front one or ho.h stdes with additives such as a polycarbonate, or other .echoes. Appropnate 
snrface characteristics may be oh.ainahie through flame treatment, ton heant modtficatton, 
absorption or deposition of metaloxide me.a. vapors, pho.oisomeriza.ion or other techniques which 
.n.roduce poiar groups into the surface. In .he present tnventton, ,he middle iayer has a bottom 
surface 14 and a top surface .6 havmg slightly differen. charae.ens.tcs. The po.ypropy.ene nridd.e 
,ayer 12 has a bottom surface 14 with a skin adapted .0 pronto.e adhes.on of a s.yrene bu.ad.ene 
foam. This is accomplished hy the film vendor perfecting corona dtscharge and polycarbona.e 
in.pregna.ions.epson.hefihn.Thenriddle layer top surface,6on the other harrd, has a surface skrn 
charactenstic adapted to enhance pnntabiht, with decorative inks. This is achteved hy ,he film 
vendor using simtlar steps. These skin characteristics are par, of commercially available 
po,ypropylene film and may be obtained by speeding desired characters when the film is 
ordered. 

The shee. ma.enal 10 seen in Ftgure 1 a.so includes a bottom foam layer 20. The bottom 
foam layer 20 is approximately 30 to 40 mils thick. Foams con.ain.ng diene polymers or rubbers 
are generally preferred. One preferred materia, is a styrene bu.adtene form,. The foam is 
subs,an.ia,ly untform in thickness and in surface characteristics over its entire ex.en.. The bo„om 
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foam , aye c 2 0 is app— 6 pounds pe. cnb.c foo, Tbe foam can «, in densi, - 5 
pounds pe r cubic foo tt o8po U „aspe r c„b i cfoo l wUhoa t af f ec t ia g ove ra Upe—e. 

O.be. foana .a.enais sucb as neopienes, b,v> ™bbe r , po.yure.bane and si.icone m ay be 

reS pec« to adbesion and non-curi characteristic of .be co m p,e,e sbee, material .0. 

ti^ nrinted ink will of course be substantially 
ink top layer 26 can be continuous or discontinuous. The printed ink wi 

■ , rP 1 Printed ink top layer 26 will, in most applications, be 

thinner than illustrated in Figure 1. Printed in* P 

multicolored. 

Tbns a .bxee-conaponen, sbee, .na.ena, 10 - provided cotnpnsed of a of po.ypropy.ene 

printed ink top layer 26. 

A second embody, of.be .nvenrion is ,Uus,a.ed in Bgure 2. A sbee. ntatena, U 
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numerous sources including Nan Ya Plastics Corp. The pnnted top layer 26 is very thin and can be 
a multicolor ink layer which will often be continuous. The pnmer layer 28 is also very thin and 
applied in a printing process forming a continuous coating on the bottom of the polypropylene 
middle layer 13. A bottom foam layer 20 comprising a styrene butadiene foam adheres directly to 
the pnmer 28. The bottom foam layer 20 in the second embodiment shown in Figure 2 is identical 
in all respects to the bottom foam layer described with respect to the first embodiment illustrated in 
Figure 1 . Of course, substitution of other appropriate materials, as described with respect to the first 

embodiment, is also possible. 

Figure 3 schematically illustrates the method and apparatus of manufacturing the 
embodiments illustrated in both Figures 1 and 2. The process is illustrated as a continuous process 
but can be broken into two steps: 1) the first step including printing of the film and rewinding; and 
2) the second step including casting and curing the foam layer. 

A roll of polypropylene film 30 of the type desired is provided at a feed station. The film 
30 is unwound such that the surface which will form the middle layer top surface 16 faces 
downward. Thus, the surface which will form the middle layer bottom surface 14 faces upwardly. 
The film 12 is fed to a gravure printer 34 where the decorative printed ink top layer 26 is applied. 
If a pnmer is needed on the bottom surface 14, it is also applied in this printing operation. The film 
12 then passes through a first cunng oven 36 where the ink top layer is dried and cured and the 
primer (if present) is also dried and cured. The film is now decorated and has an appropriate bottom 
surface either by means of the skin provided when the polypropylene film was made or by means 
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of applying a pnmer. The stable film ean be rewound for later pressing or d.rec.ly processed by 
applying foam. If the film is diree.ly processed, the next step compnses applying an aqueous 
dispersion of styrene butadiene resin 42 to the upwardly facing bottom surface 14 of the film 12. 
The aqueous dispersion of resin tncludes fillers and a blowing agent and is available from suppliers 
such as Foam Products Company of Calhoun, Georgia. Preferably, the dtspersion contains no 
plasttcizers. The resin 42 covers the entire usable width of the film 12 and is cast to a uniform hetgh, 
by means of a doctor bar 44 or the like. As seen in Figure 4, the film 12 is grasped on both edges 
by tentering chains 46, 48 which hold i, laterally as it passes through a second cunng oven 50. The 
heat of the second curing oven 50 activates the blowing agent in the resin 42 and cures the styrene 
butadiene resin 42 into a finished bottom foam layer 20 which ts permanently adhered to the film 
12. The finished sheet material 10 is edge trimmed as necessary and rolled on a take up roll 52. 
The matenal on the take up roll 52 can be slit, rewound and packaged as desired at a later 

time. 

An appropriate middle layer film 12 ean also be created in a coextrusion process. A base 
film of polypropylene is coextruded with one or two thin surface ma.ertals. This creates a film 12 
primanly consts.ing of polypropylene but having thin surface layers of a different, compatible 
material on one or both sides. The film is created tn a blown extrusion process and has physical 
characteristics largely dictated by the base polypropylene and surface characteristics determined by 
the coextntsion surface matenals. Because the film is made by coextmsion, a unitary integral film 
results. However, one may manipulate surface eharactens.ics independently of film physical 
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characteristics. Appropriate films are available from Blako, Industnes, 10850 Middletown Pike, 

Dunbridge, OH 40414. 

Figure 5 shows, schematically, a film 12 as used in the sheet material of Figures 1 and 2. The 
film 12 has a bottom surface 14 and a top surface 16. A dashed line 14a schematically separates a 
5 very thin top surface zone from the main body of the film 12. Similarly, a dashed line 16a 
schematically separates a very thin bottom surface zone from the main body of the film 12. If the 
film 12 is created by coextrusion, the bottom and top surface zones are created by coextmding 
different but compatible plastics with the polypropylene to create an integral film. The boundaries 
between the surface zones and the main body are indistinct because the film is unitary. If the film 
10 16 is created by corona surface treatment and polycarbonate ,mpregnation, the boundaries between 
the surface zones and the main body are indistinct because the intensity of corona effect and 
impregnant concentration declines continuously with depth into the film. 

The above-described products and process use only two major manufacturing steps and arrive 
at a finished sheet material comprising only two layers where previous products included three. A 
1 5 more uniform economical and attractive product results . 

The invention has been described with reference to preferred embodiments. Obviously, 
modifications and alterations will occur to others upon the reading and understanding of this 
specification and it is intended to include such modifications and alterations which come within the 
scope of the appended claims or the equivalents thereof. 
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